Institute, Cleveland, Ohio ABSTKACT SCHOTZ, MICHAEL C., A. SCANU AND IRVINE H. PAGE. (Cleveland Clinic Fndn. and Frank E. Bunts Educational Inst., Cleveland, Ohio.) Eject of Triton on lipoprotein lipase of rat plasma. Am. J. Physiol. 188(2): 399-402. rg57.-When postheparin plasma was incubated with a coconut oil substrate, a decrease in optical density and an increase in unesterified fatty acids occurred. The increase in unesterified acids was prevented by previous intravenous injection of Triton to rats. Addition of post-Triton plasma to a system containing postheparin plasma and coconut oil emulsion inhibited the lipoprotein lipase activity. Incubation of Triton with coconut oil substrate before addition of postheparin plasma caused inhibition of lipoprotein lipase activity. It is concluded that inhibition of lipoprotein lipase activity by Triton is due to modification of the substrate such that the enzyme can no longer act. Further, it is suggested that the chief cause of Triton hyperlipemia is coating of the plasma lipoproteins bv Triton resulting in their . faulty catabolism.
T RITON, a surface active agent, has been shown to cause an increase in the plasma lipids in various animals when given intravenously (1) (2) (3) . Friedman and Byers (3) observed that this hyperlipemia is accompanied by an increase in low density beta lipoproteins. Since lipoprotein lipase ('clearing factor'), which appears in the plasma as a result of heparin injection, may play a physiological role in the metabolism of these lipoproteins (4, s) , its participation in the pathogenesis of Triton hyperlipemia was investigated.
Our experiments demonstrate lipoprotein lipase activity in rats is inhibited in viva and in vitro by Triton. Other experiments suggest that this inhibition is due to alteration of the lipoprotein lipase substrate by Triton to prevent the enzyme from acting. Lipoprotein Lipase Activity in vitro. Four female rats were injected with 50 mg of Triton and four with an equal volume of saline. Blood was collected 30 minutes later, the plasma separated and pooled. Another four rats were given an intravenous injection of heparin (5 u/100 gm), 5 minutes later the blood collected, the plasma obtained was pooled and used as postheparin plasma. Table 2 shows the effect of adding post-Triton plasma in vitro to a system containing postheparin plasma, coconut oil emulsion, albumin and buffer. It inhibited almost completely the fall in optical density and unesterified fatty acid production.
Effect of Incubation of Triton With Postheparin Plasma and With Substrate on Lipoprotein Lipase Activity. Five male rats were injected intravenously with heparin (5 u/100 gm), blood collected 5 minutes later and the plasma obtained was pooled. Eight tubes containing 0.5 ml of this postheparin plasma and 0.1 ml Triton (350 7) were incubated for 15 minutes at 35'C. Eight other tubes containing 0.5 ml coconut oil substrate in buffer PH 7.2 and 0.1 ml Triton were similarly incubated. At the end of the Is-minute incubation period, albumin and coconut oil substrate were added to the incubated postheparin plasmaTriton mixture. Albumin and postheparin
RESULTS

Effect of Previous Administration
of Triton on Lipoprotein Lipase Activity of Postheparin Plasma. Two groups of eight female ,rats were employed. The experimental group received 50 mg of Triton3 intravenously while the controls received an equal volume of saline. Twenty-five minutes later all animals were injected intravenously with heparin (5 u/100 gm body weight) and the blood withdrawn 5 minutes later from the heart. The plasma obtained by centrifugation at 0°C was maintained at this temperature until assayed. In table I the lipoprotein lipase activity of the two groups of animals is shown. The decrease in the Triton-treated group in comparison with the saline-treated rats is marked. The controls had an average fall in optical density of 66 % and an unesterified fatty acid production of 1.62 mEq/l. whereas the Triton-treated group showed a fall in optical density of only 3 % and a negligible unesterified fatty acid production.
Effect of Adding Post-Triton Plasma to (300 7). At the end of 15 min. incubation 0.2 ml coconut oil emulsion, 0.3 ml phosphate buffer and 0.5 ml of 3yo albumin were added and the incubation continued for a total of 30 minutes.
One-milliliter aliquots were taken for unesterified fatty acid analysis.
t Each incubation mixture contained 0.2 ml coconut oil emulsion, 0.3 ml phosphate buffer and o. I ml Triton (300 7). At the end of 15 min. incubation 0.5 ml postheparin plasma and 0.5 ml of 3yo albumin were added and the incubation continued for a total of 30 minutes. One-milliliter aliquots were taken for unesterified fatty acid analysis. plasma were then added to the tube containing coconut oil emulsion and Triton. Immediately after these additions optical density readings were made. Aliquots were then taken from four tubes of each group and unesterified fatty acids measured. The remaining eight tubes were then incubated 20 minutes longer and the optical density and unesterified fatty acid production determined.
Incubation of Triton with coconut oil substrate previous to the addition of albumin and postheparin plasma causes a small decrease in optical density and little free fatty acid production (table 3) . However, when postheparin plasma was incubated with Triton before adding albumin and coconut oil emulsion there was definite fall in optical density and a marked increase in unesterified fatty acids.
DISCUSSIOE
Experiments have been presented showing that the previous administration to rats of the surface active agent Triton abolishes the plasma lipoprotein lipase activity resulting from injection of heparin. Also, addition of post-Triton plasma to a system containing normal postheparin plasma, albumin and coconut oil emulsion inhibits lipoprotein lipase activity. Further, incubation of Triton with coconut oil substrate before addition of the lipoprotein lipase inhibited the enzymatic activity in comparison to the controls.
These results suggest that Triton in some way alters the coconut oil substrate to prevent the lipoprotein lipase in the postheparin plasma from acting on it. The actual substrate for the lipoprotein lipase as shown by Korn (8) is a complex of the coconut oil and serum lipoproteins. It may be that in the circulation chylomicrons and low-density beta lipoproteins are coated by Triton thus protecting them from the lipoprotein lipase. Since this enzyme seems to be involved in the normal catabolism of lipoproteins such protection may account for the hyperlipemia following Triton injection for the following reasons.
Brown, Boyle and Anfinsen (9) found that Triton combined irreversibly with serum lipoproteins in vitro and would no longer undergo optical clearing with active clearing factor. Others (3, IO) have presented evidence that passage of cholesterol and presumably lipoproteins, from the plasma to the liver, was inhibited in Triton-treated animals. Waddell, Geyer, Saslow and Stare (II) demonstrated that the disappearance of injected lipids was slowed by Triton. Friedman and Byers' (3) suggestion that Triton 'traps' cholesterol and thus slows the egress of lipoproteins from the circulation is in agreement with our observations.
Thus, the chief cause of Triton hyperlipemia may be the alteration of the physiological substrate, i.e., the plasma lipoproteins, of lipoprotein lipase, resulting in their faulty catabolism. This could lead, as pointed out by Hirsch and Kellner (II) to failure of cholesterol to enter the hepatic cells and so remove one stimulus which normally retards cholesterol synthesis. This would result in increased hepatic synthesis as demonstrated by Frantz and Hinkelman (I 2). Concurrently, excretion of cholesterol is slowed since less leaves the liver for conversion to bile acids, resulting in an increase in total body cholesterol of the Triton-treated mice (13 Kellner, Correll, and Ladd (14) .
